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(54) DIGITAL SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform efficient digital 
signal processing(DSP) by effectively allocating plural 
DSPs to plural requested processing signals without 
placing any load on a central processor and improving 
the use efficiency of the DSPs. 
SOLUTION: An external ROM 13 is stored with image 
processing programs used for respective jobs and the 
respective DSPs 21 to 24 are so constituted as to 
mutually manage their operation states. If plural 
processing requests temporally overlap with each other, 
at least one DSP performs signal processing for a newly 
generated processing request on condition that signal 
processing for a processing request which is already 
carried out is maintained without any problem, and the 
remaining DSPs carry on the signal processing for the leading processing request. For the 
purpose, the DSPs 21 to 24 download necessary programs from the external ROM 13 at the 
requests and autonomously switch the signal processing allocation. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the digital signal processor provided with two or 
more digital-signal-processing machines. 

It is making two or more digital-signal-processing machines share two or more signal 
processing with details suitably more, and each digital-signal-processing machine is efficiently 
related with an usable digital signal processor. 

[0002] 

[Description of the Prior Art]ln recent years, digital signal processing technology is widely used 
in every direction by progress of the processing speed of digital signal processing technology, 
etc. 

[0003]As one of them, to JP,11-296495,A. Two or more digital-signal-processing machines 
(following, DSP:digital signal processor) and centralized processing machines, Connect via 
two or more gate circuits arranged to the desired portion, and said centralized processing 
machine, In order to make required data processing share with two or more DSPs to two or 
more signal processing demanded simultaneously. It downloads to each DSP which chose the 
program for performing data processing which chooses suitably a number required in order to 
realize each processing demand of DSPs, and makes them share, and the composition which 
controls two or more gate circuits allotted to the desired portion so that a signal might flow 
through a desired course is indicated. According to this, the number of DSPs can be changed 
free for every signal processing demanded, and the utilization ratio of DSP can be improved. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, like the above-mentioned gazette, with the 
composition which determines the number of DSPs which a centralized processing machine 
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needs for each signal processing, when changing the processing assignment to DSP at the 
time of operation, a burden is placed on a centralized processing machine and it is thought that 
the throughput of a centralized processing machine declines. The fall of the throughput of a 
centralized processing machine invites shortages of throughput other than the processing 
concerning DSP. 

[0005]ln a digital signal processor which this invention is made in view of an aforementioned 
problem, and two or more processing demands generate simultaneously, Without applying a 
burden to a centralized processing machine, two or more digital-signal-processing machines 
are effectively assigned to two or more process signals demanded, and it aims at offer of a 
digital signal processor which improves the utilization ratio of a digital-signal-processing 
machine, and can perform efficient digital signal processing. 
[0006] 

[Means for Solving the Problem]ln a digital signal processor provided with two or more digital- 
signal-processing machines in order that a digital signal processor of this invention might solve 
an aforementioned problem, Each digital-signal-processing machine is the composition of 
managing an operating state mutually, and when two or more processing demands lap in time 
and it generates, it is a range which can maintain satisfactorily signal processing of a 
processing demand which was being performed previously, While performing signal 
processing of a processing demand which at least one digital-signal-processing machine newly 
generated, each digital-signal-processing machine is characterized by changing assignment of 
signal processing independently so that the remaining digital-signal-processing machines may 
continue signal processing of a processing demand which was being performed previously. 
[0007]According to this, since each digital-signal-processing machine is the composition of 
managing an operating state mutually, it can grasp the number of digital-signal-processing 
machines required in order to maintain signal processing of a certain processing demand 
under processing satisfactorily in each of each digital-signal-processing machine. Therefore, 
when a processing demand newly occurs, signal processing of a processing demand which 
was being performed previously in the satisfactory maintainable range. For example, it 
becomes possible to assign a digital-signal-processing machine for a margin to signal 
processing of a new processing demand by deciding on a digital-signal-processing machine 
which ended signal processing of a certain batch most quickly shifting to signal processing of a 
new processing demand etc. And since each digital-signal-processing machine manages an 
operating state mutually, if a digital-signal-processing machine which shifted to new signal 
processing judges that previous signal processing is unmaintainable, it will return to the 
original signal processing again. 

[0008]Signal processing to a processing demand which was being previously performed when 
a processing demand lapped in time and it generated because each digital-signal-processing 
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machine manages each other mutually in thus, the satisfactorily maintainable range. In order 
to change independently processing assignment of each digital-signal-processing machine, a 
centralized processing machine like composition of a gazette before becomes unnecessary, 
and throughput of a centralized processing machine is not reduced. 
[0009]As a result, without applying a burden to a centralized processing machine, even if two 
or more processing demands lap in time and it generates, two or more digital-signal- 
processing machines are effectively assigned to two or more process signals demanded, a 
utilization ratio of a digital-signal-processing machine is improved, and efficient digital signal 
processing becomes possible. 

[0010]ln the above-mentioned digital signal processor. Each digital-signal-processing machine 
a range which can maintain satisfactorily signal processing of a processing demand which was 
being performed previously. It is possible to constitute according to a processing state of input 
and output, for example, it can also have composition which is stored in a memory nrieasure 
and which is judged based on processed data volume of signal processing of a processing 
demand which was being performed previously. 

[001 1]lt can be judged whether the number of digital-signal-processing machines which bear 
signal processing which was being performed previously has a margin by comparing with an 
existing threshold for [ which maintains performance of a processing demand which was 
performing previously processed data volume of signal processing of a processing demand 
which was being performed previously, for example ] being stored in a memory measure. If the 
above-mentioned processed data volume is over the above-mentioned threshold, it can judge 
that it is generous and at least one of two or more digital-signal-processing machines can be 
assigned to signal processing of a newly generated processing demand. 
[0012]A range which can maintain satisfactorily signal processing of a processing demand 
which was being performed previously therefore, by [ which are judged based on processed 
data volume of signal processing of a processing demand which was being performed 
previously ] being stored in a memory measure, Self-supporting processing assignment with 
each digital-signal-processing machine is attained without needing a centralized processing 
machine. 

[0013]ln the above-mentioned digital signal processor, It is constituted so that a mode 
management signal which shows mode management to each digital-signal-processing 
machine may be inputted, respectively, and each digital-signal-processing machine can also 
consider two or more processing demands having lapped in time, and having generated as 
composition detected by the input of the above-mentioned mode management signal. 
[0014]ln a mode management signal being inputted into each digital-signal-processing 
machine, self-supporting processing assignment of each digital-signal-processing machine 
with each digital-signal-processing machine is attained, respectively, without needing a 
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centralized processing machine, since generating of a new processing demand is detectable. 
[0015] 

[Embodiment of the lnvention]One gestalt of operation concerning the digital signal processor 
of this invention is explained below using drawing 1 - drawing 6. 

[0016]The composition of the digital signal processor of this invention shows drawing 2 the 
system configuration of the composite image forming device 1 which is one gestalt of 
implementation of an invention applied to the image processing portion 8. 
[0017]The composite image forming device 1 is the digital composite machine which was 
provided with the facsimile function and the printer function in addition to the copy function, It 
mainly comprises the bus 1 1 which connects the system control part 2, the scanner part 3, the 
printer interface part 4, the facsimile (FAX) transmission and reception section 5, the final 
controlling element 6, the picture buffer memory part 7, the image processing portion 8, the 
printer engine 9, and these each part mutually. 

[0018]The system control part 2 is what controls operation of the composite image forming 
device 1, Although not illustrated in particular, a logical operation section (CPUiCentral 
Processing Unit), It is constituted by ROM (Read Only Memory) which stores a control 
program, RAM (Random Access Memory) which stores a control parameter, etc. 
[0019]The scanner part 3 is used for reading of the picture of a copy manuscript or a facsimile 
manuscript, scans a manuscript to line sequential, reads the picture of a manuscript, and 
changes and outputs it to an electrical signal. It connects with the information processors 10, 
such as an external personal computer, and the printer interface part 4 inputs the printed 
information as a printer. 

[0020]lt connects with a public network and the facsimile transmission and reception section 5 
performs the transmission and reception operations of a facsimile image. Although the final 
controlling element 6 is used when a user gives directions of operation to this device, and it is 
not illustrated in particular, it comprises an instruction input means used for inputting 
directions, and a displaying means which displays the state of this device. 
[0021 ]The picture buffer memory part 7 stores again a facsimile transceiver picture and the 
data in which carry out the temporary storage of the inputted image data, and this inputted 
image data was read, and image processing was performed by the image processing portion 8 
when two or more copy number copy was performed. 

[0022]The printer engine 9 prints the picture read by said scanner part 3, the printed 
information inputted from said printer interface part 4, and the facsimile reception picture which 
said facsimile transmission and reception section 5 received on a record paper. 
[0023]The picture by which the image processing portion 8 is stored in said picture buffer 
memory part 7 and which was read by said scanner part 3, Image processing, such as error 
diffusion, a gamma correction, scaling, is performed to the printed information inputted from 
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said printer interface part 4, and the facsimile reception picture which said facsimile 
transmission and reception section 5 received. As mentioned above, the composition 
concerning the digital signal processor of this invention is applied to this image processing 
portion 8. 

[0024]The system configuration of the described image treating part 8 is shown in drawing 3 . 
the image processing portion 8 comprises external ROM 13, two or more digital-signal- 
processing machines (the following, DSP), and the bus 1 1 that connects these mutually - here 
- the [ the 1 st - ] - it has four DSPs 21-24 of four. 

[00251External R0M13 stores each image processing program (signal-processing program) 
used by each processing demand (a job is called hereafter) of a facsimile, a copy, a print, etc., 
etc. The processor by which the 1st - 4th DSP 21-24 control operation of DSP, respectively, 
Internal ROM which stored the boot program which starts DSPs, such as a download program, 
It has internal RAM which downloads the program for performing each processing from 
external R0M13 by DSP, and each DSP performs each image processing (signal processing) 
because an image processing program downloads from external ROM13 to internal RAM of 
each DSP. 

[0026]The bus T1 which connects between the 1st - 4th DSP 21-24 in the image processing 
portion 8 is shown in drawing 4. 

[b027]lt is mutually connected via the control bus 1 1c between DSPs, and the 1st - 4th DSP 
21-24. It is connected with the above-mentioned external ROM 13 viia the program load bus 
lib, and is connected to the input buffer 7a and the output buffer 7b in the picture buffer 
memory part 7 via the data bus 11a. 

[0028]The 1st - 4th DSP 21-24 have composition which connects a mutual operating state 
mutually and is managed mutually via the control bus 1 1c between the above-mentioned 
DSPs. The mode management signal which tells that each job, such as a copy, facsimile 
transmission or reception, and other prints, occurred in addition to the control signal which 
manages mutual operation mutually is also inputted into the control bus 11c between DSPs. A 
mode management signal will be inputted into each DSPs 21-24 when each job occurs, and 
each DSPs 21-24 will detect generating of a job new now. 

[0029]Each DSPs 21-24 are that a mode management signal is inputted, and when they are 
performing no processing operation, they read the program of image processing according to 
the job applicable to a mode management signal via the program load bus 11b from external 
R0M13. Now, by four DSPs 21-24, image processing according to the job applicable to a 
mode management signal becomes possible, and each DSPs 21-24, After reading the image 
data stored in the input buffer 7a via the data bus 11a and performing predetermined image 
processing, it stores in the output buffer 7b again, and goes. 

[0030]on the other hand ~ the [ the 1st - ], while four DSPs 21-24 of four are performing image 
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processing to a certain job, Get it blocked, and when the thing which a mode management 
signal is inputted and detect that another job occurred and which two or more jobs lapped and 
generated is detected, each DSPs 21-24, Processing assignment of each DSPs 21-24 is 
independently changed so that image processing to two or more jobs can be arranged in 
parallel and processed as much as possible. 

[0031]Hereafter, with reference to drawing 5 , the flow chart of drawing 6, and the explanatory 
view of drawing 1 of operation, the change of the processing assignment in such an image 
processing portion 8 is explained. 

[0032]When a user sets a copy manuscript to the scanner part 3 and directs copy operation 
from the final controlling element 6 in the state where no job is generated, first of all. It is 
inputted to the control bus 1 1c between DSPs by the mode management signal which tells 
generating of a copy job (SI), and by this, The 1st - 4th DSP 21-24 in the image processing 
portion 8 read the image processing program according to a copy job from external R0M13, 
respectively (S2). 

[0033]When reading of the program in each DSPs 21-24 is completed, copy operation is 
started (S3) and the image data which the picture of the copy manuscript was read and was 
read by the scanner part 3 is stored in the input buffer 7a in the picture buffer memory part 7. 
[0034]When image data is stored in the input buffer 7a, each DSPs 21-24, respectively, Image 
processing (copy processing is called hereafter) which read the image data for N pixel defined 
beforehand, and suited (S4) and a copy job from the input buffer 7a is performed to N pixel 
unit, and processed image data is stored in the output buffer 7b in the picture buffer memory 
part 7 (S5). For example, if it is the composition that each DSPs 21-24 carry out image 
processing for every line, respectively, copy processing will be performed to a total of the 
image data of four lines by processing of S5. The image data stored in the output buffer 7b is 
outputted one by one according to the processing speed of the printer engine 9 of an output 
side. 

[0035]After the copy processing to the image data for N pixel is completed, each DSPs 21-24 
check whether any jobs other than a copy job have occurred (S6), and when it is judged that 
other jobs are not generated, they return to S4. That is, whenever it performs copy processing 
to the image data for N pixel, respectively, unless it checks the existence of generating of other 
jobs and generating of other jobs is checked, each DSPs 21-24 are four DSPs 21-24, and 
repeat copy processing. 

[0036]The operating state of the image processing portion 8 which is performing only copy 
processing in four DSPs is shown in drawing 1 (a). Input ** hits the scanner part 3 here, and . 
the input buffer 7a of the picture buffer memory part 7 and four memory ** of four memory ** 
are the output buffers 7b of the picture buffer memory part 7. All of four DSPs are peri'orming 
copy processing. 
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[0037]On the other hand, if it is directed by a user, other jobs, for example, facsimile memory 
transmission job, and the job concerned occurs while carrying out a copy job, a mode 
management signal will be inputted to the control bus 11c between DSPs. As a result, each 
DSPs 21-24 check generating of another job in S6 in the flow chart of drawing 5 , respectively. 
[0038]lf generating of another job is checked, each DSPs 21-24 will calculate the storing size 
of the output buffer 7b, respectively (S7). It can ask for storing size by the following formulas. 
[0039]Storing size = output size of one DSP The number of x DSP - (the number of processing 
speed X processing clocks of the printer engine 9) 

* Since each DSPs 21-24 connect the operating state mutually, recognize how many DSPs are 
concerned with the processing concerned. 

[0040]Next, if it judges whether the storing size for which it asked by S7 is beyond a threshold 
(S8) and judges that it is not beyond a threshold here. Newly generated Image processing for 
facsimile memory transmission jobs (memory transmission processing is called hereafter) is 
made into a waiting state, it returns to (S9) and S4, and copy processing is continued, using 
four DSPs 21-24 for all. It is in the hard-pressed state of supporting the reading speed of the 
printer engine 9 for the first time by the processing using four DSPs 21-24 which are that 
storing size becomes by S7 in less than a threshold, i.e., a current line. 
[0041]When storing size judges that it is beyond a threshold, on the other hand in S8, the 1st - 
4th DSP 21-24, It is divided into what shifts to S10 and continues copy processing, and the 
thing which performs memory transmission processing which shifted to S21 in.the flow chart of 
drawing 6 , and was newly generated, and parallel processing of copy processing and the 
memory transmission processing is carried out. 

[0042]DSP which ended the copy processing of N pixel unit to the beginning of four DSPs 21- 
24 bears memory transmission processing. It tells that DSP which ended processing of N pixel 
unit first ends copy processing (S21), and read the image processing program at the time of 
memory transmission processing from external R0M13, and it changes processing to other 
DSPs (S22). Here, in order to explain plainly, the 1st DSP21 explains below as what ended the 
copy processing for N pixel first. 

[0043]When reading of the image processing program at the time of the memory transmission 
processing in the 1st DSP21 is completed, facsimile memory transmission operation begins 
(S23), and the above-mentioned DSP, The image data for memory transmission stored in the 
input buffer 7a in the picture buffer memory part 7 is read to N pixel unit (S24), memory 
transmission processing is carried out, and processed image data is stored in the output buffer 
7b in the picture buffer memory part 7 (S25). 

[0044]After the memory transmission processing to the image data for N pixel is completed, 
the 1st DSP21 calculates the storing size of the copy processing of the output buffer 7b (S26), 
and judges whether storing size is below a threshold (S27). It can ask for storing size by the 
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same formula as the above-mentioned. In the above-mentioned S7, although copy processing 
was performed by a total of four DSPs 21-24, since the 1st DSP21 is performing another 
processing and is performing copy processing by three DSPs 22-24 when it is S26, storing 
size is changing. 

[0045]By S27, if storing size is not below a threshold, it will return to S24 and the 1st DSP21 
will continue memory transmission processing. When storing size judges that it is below a 
threshold, on the other hand in S27, the 1st DSP21, Memory transmission processing is made 
into a waiting state by a batch (S28), memory transmission processing is ended, and it tells 
reading the image processing program at the time of copy processing from external R0M13 
again, and performing copy processing to other DSPs 22-24 again (S29), and returns to S4. In 
the processing using storing size becoming by the above S27 below in a threshold 21-24, i.e., 
three DSPs, it is a case where it cannot respond to the reading speed of the printer engine 9. 
[0046]The operating state of the image processing portion 8 which performs copy processing 
to drawing 1 (b) in three DSPs, and is performing memory transmission processing to it in one 
DSP is shown. Although input ** also hits the scanner part 3, since it is memory transmission, 
input ** and input ** are not used simultaneously. Memory ** for copy processings is set to 
three, and memory ** is also set to three. Memory ** is a memory for memory transmission 
processing of the input buffer 7a, and memory ** is a memory for memory transmission 
processing of the output buffer 7b. The image data stored in this memory ** is sent out to a 
channel from the facsimile transmission and reception section 5 at any time. In S27 in the flow 
chart of drawing 6, when storing size is judged to be below a threshold, it will return from the 
operating state of drawing 1 (b) to the operating state of drawing 1 (a). 
[0047]On the other hand, it shifts to S10 in the flow chart of drawing 5 , and three DSPs 22-24 
which continue copy processing perform the same processing as the above-mentioned S4 - SB 
in S10-S14. However, the storing size calculated by SI 3 is a value at the time of using three 
DSPs. If it judges that generating of another job is checked and storing size is generous by 
SI 4 in SI 2 above a threshold, Again like the case where it is judged as YES in the above- 
mentioned SB, DSP of three which ended processing for N pixel most quickly is completed, 
and copy processing at a new job, i.e., here. The two remaining DSPs that change processing 
and continue copy processing so that processing according to a memory transmission job may 
be performed, It connects having changed processing to the 1st DSP21 that changed 
processing to memory transmission processing first, copy processing is continued to it by two 
DSPs, and memory transmission processing is performed to it by two DSPs. The same thing is 
repeated so that this shift may also arrange in parallel the processing to two or more jobs as 
much as possible and can be performed. 

[004B]The operating state of the image processing portion B which performs copy processing 
to drawing 1 (c) in two DSPs, and is performing memory transmission processing to it in two 



http://www4.ipdLinpitgoJp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F°^^ 2/27/2008 



JP,2001-297070,A [DETAILED DESCRIPTION] 



Page 9 of 11 



DSPs is shown. Memory ** for copy processings is set to two, and memory ** is also set to 
two. Two DSPs which are performing memory transmission processing, Whenever it 
processes the data of a constant interval, a part for i.e., N pixel, also here, the storage capacity 
of memory ** of copy processing, and here, If storing size is calculated and storing size 
becomes below in a threshold, DSP which ended processing for N pixel to the beginning 
between two DSPs which are performing memory transmission processing will end memory 
transmission processing. It returns to the operating state of drawing 1 (b) which downloads the 
image processing program at the time of copy processing again, and performs copy 
processing by a total of three DSPs. 

[0049]As mentioned above, in the image processing portion 8 with which the composite image 
forming device 1 of this embodiment was equipped. Each DSPs 21-24 manage an operating 
state mutually via the control bus 11c between DSPs, Image processing of a job which was 
biBing previously performed when two or more jobs lapped in time and occurred (here) Image 
processing of the job which each DSPs 21-24 changed assignment of image processing 
independently, and was newly generated by DSP for a margin in the range which can maintain 
copy processing satisfactorily (here) Image processing of a job which performed memory 
transmission processing and was being previously performed by the remaining DSP is 
continued. 

[0050]Therefore, without applying a burden to a centralized processing machine, even if two or 
more processing demands lap in time and it generates, Four DSPs 21-24 can be effectively 
assigned to two or more image processing demanded, the utilization ratio of each DSPs 21-24 
is improved, and efficient digital signal processing becomes possible. 
[0051]Although the storing size of the output buffer 7b is calculated for the range which can 
maintain the performance of copy processing in the described image treating part 8 and it has 
composition which determines this as compared with a threshold, What is necessary is in 
short, just to judge whether performance is maintainable based on the processed data volume 
of copy processing. Therefore, the processed data volume of the copy processing stored in the 
output buffer 7b makes a threshold quantity which can maintain the performance of copy 
processing, and if it is more than this, When DSP is assigned to the processing corresponding 
to a new job and it becomes less than [ this ], the composition of returning DSP assigned to the 
processing corresponding to a new job to the original copy processing may be used. 
[0052]ln the above-mentioned explanation, although the case where arrange in parallel copy 
processing and memory transmission processing, and they are performed is illustrated, the 
processing arranged in parallel is not this limitation, and 2 or more ****s correspondence is 
possible for it also about the number of partitions of processing. Namely, where copy 
processing is being performed by four DSPs 21-24, when the above-mentioned memory 
transmission processing and print processing need to be carried out, It is a range which can 
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maintain the performance of copy processing, and it is also possible to assign, as it said tliat 
copy processing is performed by two DSPs, it was the two remaining DSPs and memory 
transmission processing and print processing were performed for example, respectively. 
[0053]The processing change of DSP is judged with processed data volume here, and it is also 
possible to use the conditions which show input output states, such as the amount of input 
data and an l/O-data completion flag. 

[0054]Although the composition of the digital signal processor of this invention illustrated here 
the gestalt applied to the image processing portion in an image forming device, the scope of 
the digital signal processor of this invention is not limited at all. 
[0055] ' 
[Effect of the Inventionjin the digital signal processor with which the digital signal processor of 
this invention was provided with two or more digital-signal-processing machines as mentioned , 
above, Each digital-signal-processing machine is the composition of managing an operating 
state mutually, and when two or more processing demands lap in time and it generates, it is a 
range which can maintain satisfactorily signal processing of the processing demand which was 
being performed previously. While performing signal processing of the processing demand 
which at least one digital-signal-processing machine newly generated, as the remaining digital- 
signal-processing machines continue signal processing of the processing demand which was 
being performed previously, each digital-signal-processing machine is composition which 
changes assignment of signal processing independently. 

[0056]Signal processing to the processing demand which was being previously performed 
when a processing demand lapped in time and it generated because each digital-signal- 
processing machine manages each other mutually in therefore, the satisfactorily maintainable 
range. In order to change independently processing assignment of each digital-signal- 
processing machine, a centralized processing machine like the composition of a gazette before 
becomes unnecessary, and the throughput of a centralized processing machine is not 
reduced. 

[0057]As a result, without applying a burden to a centralized processing machine, even if two 
or more processing demands lap in time and it generates. Two or more digital-signal- 
processing machines are effectively assigned to two or more process signals demanded, and 
the effect that the utilization ratio of a digital-signal-processing machine is improved, and 
efficient digital signal processing becomes possible is done so. 

[0058]ln the above-mentioned digital signal processor, each digital-signal-processing machine 
can also consider the range which can maintain satisfactorily signal processing of the 
processing demand which was being performed previously as the composition judged based 
on the conditions which show an input output state. 

[0059]The effect that the digital signal processor of this invention which the self-supporting 
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processing assignment with each digital-signal-processing machine of was attained, and was 
described above can be realized easily by this without needing a centralized processing 
machine is done so. 

[0060]ln the above-mentioned digital signal processor, It is constituted so that the mode 
maniagement signal which shows mode management to each digital-signal-processing 
machine may be inputted, respectively, and each digital-signal-processing machine can also 
consider two or more processing demands having lapped in time, and having generated as the 
composition detected by the input of the above-mentioned mode management signal. 
[0061 ]The effect that the digital signal processor of this invention which the self-supporting 
processing assignment with each digitai-signal-processing machine of was attained, and was 
described above can be realized easily by this without needing a centralized processing 
machine is done so. 
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V^Tt**. S 2 6<0*S^(i, m 1 COD S P 2 1 
WSaaSrffoTfcO, 3o<7)DSP2 2~2 4rrJt?- 

[0045] S 2 7T\ Xi}mmaTX'^j:i1-tl 

{f, s24tcM'9, ISK0DSP2 Hi, j<iumm^ 

aTX'hifm-r^ t , ^ i (7)d s p 2 1 jag* 
fi-c'^ t vmrnm^wm^mt u ( s 2 s ) , ^ ^ y 
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SP22~24{C. Hynf-SaaSrffdCtSrgx. 
(S29) , S4{CMI.. ±fES2 7-C1SS^t^'f7:m 
ttWTt^'?)<Ot±, flP*>s 37CODSP2 l~2 4 5rffl 

[0046] 01 (b) (I, 30(7)0 SPtZ-C 3 
aSrff^-K lo(ODSPl:T^^:Uj*ftJ!!ia2rtT-5TV^ 

tn'^mmizmm^tii' tco-cii^v^, 3 t-jaafflo^ 

(is A^J-'N' -y 7 r 7 a C7)^ ^ U iMflJaSfflO^ ^ 'J T'J) 

0 , ;< ^ U tb^J^'N' •!/ 7 r 7 b £?);'< ^ U mffiJaM 

{i. mm. yr9i^i'jm^iM^5^K)mmmzmt!ti^ 

fLl)„ ll6(7)7o-f-Y-htfc(t'SS2 7tfcV^T. 
t^^f'fX*>mJMTtW8ir$i^^c«■&{^. 01 (b) 
20 OlMm«*»ii>. 01 (a) <Ol!lfm«^tMI.C:i:i: 

. =5:1.. 

[004 7] 05O7n-f-s'-hlCfc(tSS 1 
OC^ffLT, 3t-J!iaS:i^-r.S3o<7)DSP2 2 

~24(i, S 1 0-S 1 4(CfcV^-C, ±i£S4--S8i: 

Pitjaa^^fo, fit, s 1 sx's^M^tiimm^^ X 
a. 3-?coDSPimmu.zi^'^^mx'hi, si2ic 

m^cr>s8i.zxYESfmttzm^tmmi,z. 3 

30 •OCOd*>W®t>3i<NB^i«-cO«ia^*?TL!tDSP*« 

;<^|jjMfi>-'37'tcjctf^j!!:asr^Tdid(c, ^aa$r^w 

'omi. 3tr-5!ia2rSgff-t-i.aO«2":>c7)DSPfc, 

^ y mmmizm^m ^mifcm 1 s p 

pxa\^-mm^:mnb. 2o<7)DSP-e;<tyjSfi3!!v 
as-ffa. i^, ztmm. T!im^Mm^<n'JB:>'iz 
ntum^mtx^moiz. mmffizt^m^ 

40 [0048] 01 (c ) tC, 2-PODSPtCT3f-Ji!l 
a?rffO. 2o<ODSPtct:^t'Jj|lfl«ia2:^f-5TV^ 

1, Btfi5!!iai;B8«i)m®^^i^-r. ^e-xaaffl^^^ 
^Olas:^T-:>•cv^s 20400 sp«, dCLt-i-sraiBS. 

BP*>. NBl^^i-cOT-^?rJ0;a-r&St. nh--5!ia<0 

mi-f^xi}<mm&.Tb^j:^k, j(^ommm^'^-o 
t:os2-5<oosp«^*>, mmzNmm^<r)9mii^ 

50 -mmm<^miSL9Simr}^yyj^ir'yya-\iL, -^ti 
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3-:>(7)DSPt:-3t-J!UIS:1td, 01 (b)<ol6#*ii 

[0049] JjLhcoJ: d (c. *ll*S<?>J^®<^1i-&iifi«^ 

b£^S 1 {cfii;t'^^ifcB«jaagB8-C1i. =S-D S P 2 1 
~2 4*5DSPH(7)3yhD-;^y^'Xl IcSrtrt-fCffl 

t% #DsP2i-24 mimm<7)p\ o sr saw 

COD S PX'^l,Z'u-^X\>^tz-J 3 T'tfOfflffiijiftaSr^ff-tl) 

[0050] L.;t*5-,T, ?ilSt«7)3!aaS^WBlWtcfi 

<. ^^§ixl.1Si:coam«iatitfC4o(73DSP2 
l-2 4S:!!»*Wt»J0^TI.C:t7&s-e#, #DSP2 

[00511 ^^. ±iBBii«lBia58lCfcV^Tt4, at 

±x'htni. mz^j:i^3yi,zMmtmmizD s p ^sii 
i>mmitzp\ 'o'^xfcDSPijicoa e-saaicR-t t ^ 

[0 0 52] i^, JifdiJJBBtfc«.^T«, a\^-^mt;< 

m\-t^!miiZ0m*)X'ii^j:<. j!!i3<7)^si^ 

{Z0l^Ti>2:»-SiJIiLhWJE^SgTfcl.. flP*>, nb'-JJl 
4 -9(7)D SP21~24Titot:v ^/i^^t\ ±iB 

±tfz^ii. ■a\z'-9m<^J-^yt--7y:^iimX'^ 
hmWX\ 3f-MaSr2oeoDSPt1fv^. 

jso«o2-:>coDSPT\ ^^'jjMfS^aafcr'jyhJOiS 
xhi. 

[00 5 3] DSP<r>9mW0Wl(,Z-:>\,^Xij. ZZX' 

[ 0 0 5 4 ] ^ , c: c: t'(4. ^^m(r>T>'i^Ji^^^ 
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[0055] 

mnmmmizis^^^x , ^^fi^^^jum'^m^immz 

fSimzm^j:^xm.ttim. 9tiz^'>x\>^^mwss 

m^>mimm^j:<mx^hmx\ ^^^< 1 1 1 
-?co^'i^^m^>miismfzizm. i fzustmmsm 
^imi'no-u. m*)<7)Ti^i^m^;^m^i}mzff . 

^t&msiX'hi. 

[00561 L!t*«-5T. =&TX^';Pffi-^J!&SS*«i:v^ 

mm^Mxiummomz.hfctf). vm^mm^ 

20 [00571 ^mm . Wicommmsmmmzm 

mi^^iihmw<7)>mm^izMixmm.<^f=j^>m^ 
m^mmmKi'^x, T-Ji'm^'mmm 
Lxt^mm^j:T'J^j\^m^>mti^'^^t tah 

[ 0 0 5 8 ] ^^c. ±iBTVr5'yKi-^3!!ia^MCfcV^-C 

30 [00 5 9] cliitj;'}. 'f^^ias^je^t-rscit 

. [ 0 0 6 0 1 iL/v:. ±i2T->'^';Kt^J!!SI^Stfev^-C 

ti. ^'r=J'9)Vm^Wim^z^ W^^-Y-k^<f^mz 

^mhm^t-thzt hx^ I . 
40 1006 1 ] ztii^zja'). 'P^m^iimtthzt 
=3r<. ^T'j^)\^m^mmzxtu±m^j:mm\>)^ 

m^. ^mzmmtit^^o^^^m-ri, 

[HI ] :^m<^miicr>-mmimtt<ox. m-^miSi. 
m^^mizimmmmummtmTiktmmmx 
hh. 

50 [ H 3 ] i.tm-^mi&m'mm.'.zmx. t>ixtzm's>.mm 
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[06 ] ±im^mmi&^mm^zmi^tifzmis^!^m^ 
izmh^Ti^^f)^m^!mn*K !m^: smiztj) o 

CO ^ # ^ 7 n - -V - h T- *> S • 

[01] 
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